Internalin B (InlB) is a surface protein of the pathogenic bacterium Listeria monocytogenes. This protein binds the extracellular domain of the human receptor tyrosine kinase cMet to induce uptake of the bacteria by phagocytosis into nonphagocytic cells. InlB consists of different domains, only one of which is involved in the binding of c-Met. We are working on the B-repeat, a domain in the middle of InlB, to which no function is allotted at the moment. We obtained a native data set with a resolution of 1.3Å. No obvious homologs exist, so we had to solve the phase problem experimentally. To this end, we used SeMet-crystals. From these crystals we measured a four-wavelength MAD data set at DESY, X12. The structure was solved with ShelxD. The crystals contain four molecules per asymmetric with one internal and the Nterminal Se-Met per molecule. ShelxD located five out of these eight Se atoms. Solvent flattening in ShelxE including the native data produced an excellent experimental electron density. Here we present the structure of the InlB B-repeat and its initial analysis including fold comparison and the prediction of binding sites for potential interaction partners. Phasing by molecular replacement, using low-identity search models of related glycosyltransferases, failed to produce an interpretable map, while the 10 µm-thin crystals did not tolerate heavy metal soaking. Crystals of SeMet-derivatised PimB' rapidly suffered from radiation damage, even in a much attenuated beam, limiting data redundancy and anomalous dispersion, while data completeness was restricted by unusable reflection profiles in two 60º segments over a 360º degree sweep. We eventually succeeded in phasing this structure through combining 4 individual SeMet-SAD data sets with data of PimB' bound to brominated GDP-mannose in a phasing run with SHARP. Map interpretation rested on phase improvement by NCS-averaging and matching experimentally found Se-positions, using SHELXD, with the Met-residues in a homology model of the conserved, Rossmann fold-like C-terminal domain of PimB'. Iterative model building and refinement could then proceed in a straightforward fashion.
Phosphatidylinositol mannosides (PIMs) are glycolipids in the cell wall of Mycobacterium tuberculosis (and related species) that modulate the host immune response and help establish a long-lasting latent infection, a hallmark of the pathophysiology of tuberculosis. Decoration of the inositol ring of phosphatidylinositol (PI) with α-D-mannose occurs through consecutive action of a series of related mannosyltransferases of the GT-B superfamily of glycosyltransferases. The enzyme PimB' catalyses transfer of α-D-mannose from GDP-mannose to the 6-hydroxyl of the inositol moiety. Using recombinant protein of Corynebacterium glutamicum, a non-pathogenic relative of M. tuberculosis, we obtained plate-like crystals of PimB' that were in space group P1, diffracting up to 2.2 Å resolution with two copies of PimB' in the asymmetric unit. Phasing by molecular replacement, using low-identity search models of related glycosyltransferases, failed to produce an interpretable map, while the 10 µm-thin crystals did not tolerate heavy metal soaking. Crystals of SeMet-derivatised PimB' rapidly suffered from radiation damage, even in a much attenuated beam, limiting data redundancy and anomalous dispersion, while data completeness was restricted by unusable reflection profiles in two 60º segments over a 360º degree sweep. We eventually succeeded in phasing this structure through combining 4 individual SeMet-SAD data sets with data of PimB' bound to brominated GDP-mannose in a phasing run with SHARP. Map interpretation rested on phase improvement by NCS-averaging and matching experimentally found Se-positions, using SHELXD, with the Met-residues in a homology model of the conserved, Rossmann fold-like C-terminal domain of PimB'. Iterative model building and refinement could then proceed in a straightforward fashion. To help resolve long-standing questions regarding the catalytic activity of the serine proteases the structure of porcine pancreatic elastase has been analyzed by high-resolution neutron and X-ray crystallography. In order to mimic the tetrahedral transition intermediate a peptidic inhibitor was used. Neutron and X-ray diffraction data have, for the first time, visualized a SIHB formed between catalytic residues His57 and Asp102, as well as the oxyanion located at the oxyanion hole, and has identified strong hydrogen bonds as contributing to inhibitor recognition in PPE. These are fundamentally important structural data for the catalytic reaction and molecular recognition of an enzyme.
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[ , and there were seven protein copies in the asymmetric unit. The correct solution could be discriminated by automatic chain expansion in SHELXE [4], an approach similar to ARCIMBOLDO [6] . After expansion, 36 sulfur atom positions were determined and the rest of the structure was discarded: Only the sulfur positions were used for a new run of density modification and subsequent expansion in SHELXE. The final trace contained 311 of 322 residues, with no misplaced residues present. Despite an anomalous signal unsuitable for initial SAD phasing and only 19% of all residues traceable by MR, the methods described here resulted in an almost complete, model-bias free trace of all seven protein chains.
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The CCP4 software suite -current status and future developments. martyn.winn@stfc.ac.uk CCP4 exists to produce and support a world-leading, integrated suite of programs that allows researchers to determine macromolecular structures by X-ray crystallography. CCP4 aims to develop and support the development of cutting edge approaches to experimental determination and analysis of protein structure, and integrate these approaches into the suite. The current CCP4 software suite is on release series 6.1.x. A particular focus of these releases is the automation of significant parts of the structure solution process, including XIA2 for data processing, Crank for experimental phasing, MrBUMP and Balbes for Molecular Replacement, and Buccaneer for model building. There are also a number of new programs, including Pointless for Laue group and spacegroup determination, the new iMosflm interface, Parrot for density modification, and PISA for identification of protein-protein interfaces. We will give an overview of the additions to the CCP4 suite, as well as an update on established programs. A major overhaul of the CCP4 suite is under development. A new graphical front-end will provide easier control of the suite, and considerable help with interpreting and evaluating the results. At the core, there will be in-built support for automation, making straightforward structures simple to solve, while continuing support for more challenging projects. Finally, usage of the suite will be underpinned by better data management, with support for database back-ends. CCP4 also aims to enhance its functionality related to the maintenance and use of data on small molecules (ligands). Firstly, a considerably larger library of chemical compounds will be provided with the Suite. Extended search functions will be provided to allow for efficient retrieval of known compounds or their close analogs. Secondly, existing functions for generating restraint data for new ligands will be enhanced by the inclusion of relevant software, such as ProDRG, into the Suite, as well as by the development of new methods for structure reconstruction on the basis of partial similarity to structures in the library. Functionality will be available through a graphical front-end application, JLigand.
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